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Abstract 



PROBLEM TO BE SOLVED: To enable an LED lamp to be improved in brightness and uniformity by a 
method wherein fluorescent material is made to contain an element selected out of an element group 
composed of Ba, St, Mg, Ca, and Zn and/or Si component. 

SOLUTION: A fluorescent material is primarily formed of an yttrium. aluminum oxide fluorescent 
material 101 activated by cerium which is capable of emitting light when it is excited by light 
emitted from a semiconductor device 1 02 where a nitride compound layer is made to serve as a light 
emitting layer and contains one element selected out of Ba, St, Mg, Ca, and Zn and/or Si. It is 
preferable that a conductive wire 1 03 is high. in ohmic properties to the electrode of a semiconductor 
device 1 02, mechanical connectivity, electrical conductivity, and thermal conductivity. A mount lead 
1 05 where an LED chip is arranged is large enough in area to be mounted with a die bond equipment. A 
molded member 1 04 is provided to protect a coating part from the outside. 
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[0029] W • y- K-fct. W i»--C* 

0 0 u Q c mfctTrt^f £ L < . <£ L < H3 uQ c 
1st m. &A9H3. HAOIHI&om #. £g&£'£>? 



10-247750 

[0 03 0] (3-r^>^Si5) n-r-f >^gpili> 
^t-^ KSUt*i«5'J«: W > h • y - K©# ? ^'KitSW 
Z> 4>©"C* 0 L E D ? v ^©^^^-T Z.'&tiM 

l^iLrW. iiK+^afflg. ay rUMi, ^y=i->tf 
flint £OK«lttCcCnftA9iWlf <b'*55?3a«:ffl 

*fIK©jSSia^o„ *©fcst>i«3et-^*«3(6«* 
(cififf < Jc-pti3IW36)«»ftatr*i^*>**. LED? 

»cc J: -5 rswbjw* c«e«cir-j-**i*3W* *. Lfc^ 

[0 03 1 ] (^e-JU KSPW -t-A KSP^». %3t*f 

Ifft^if^-rciAsr***i. «Bg*-A/ K*Cl£f«W* 

fn3-ttmB^?r3 6{Ctt J frc<t*J-C*S 0 WiCttc. 

K»W%Bf«©JBtt«:-r S'c iic^^-CLED? 1 
^ 7' 3^6 © Ifeft 3 -t± tc 1 ffifiSC 3 ft 0 r S U > X 

tt. nau>x^«3 6«:(i. »*aira3S»6«r«njK 

©Hfl«Jt**44 0"Ctt. iiLti#+«. ay 7 
ffffli. J/'ja- >«f|ffltt if©W«ttK:«titeaiH«*ll^ 

ism 3#r fe^nwM-©n -T- ^ > yaptt ttcaws -a- 

©H5«*«ii>at»«*y-/*-Ki-ric4**r*a. s 

©SEifcWKo^rttWJ-**!. 4«^»Af4«iiyt9i 

©*ccis^3*asfe©-e«)tcc»c ST?fe%i,»„ 

[0 03 2] 



11 

(mwi i ) ussw i ol ed7 >^b, m i tc^*r j: 

#4 60 nmCD I n 0 . , G a D . a N^(*#B#JI*WT* 
*z»<*^3felST- 1 0 2 ftJBUfc. ^SMWBfc*?- 1 0 2 

fcif^r >C^St£_BcTMG ( F # 
TMI ( h MM-f^a'JA) 11*^ 
RtfF-'O Ftf**** yra/XifttCfleU MOC 

v d mvmtmm t&^m&z&m $ # * t <h k <t o 

36**1 o 2 4 uttt. Nsa*«ttt*-r*aft^y $ 
a*«tt*»-r 4»t# y s A*a»#r*4 n * h jg 

S5»te*MftrS*^ * FJB<b©IBK:/*3ft3 nmT'£> 
0, #— MT^FHtiftiSni^^F-^I nGaN© 

TSMfctf y £ A*j»^«rJgJffiS th* * 7 t JB 4 S-itT* 
4. *te/ PSS««tt*Wi-S*3W*tt. -Jffi«a4 0 0 

[0 03 3] x v ^>^tcJ:-0-9-7T ^7*feJi©PN 
«*W*«aD*»as^-fc«, *^5,*y>yfcj:g& 

ft^x/\-S:^^^^^-r>S:9|li/tf4, ^ftc<fc») 
^J^^i-f i 1 1 L E D f ^7' 1 0 2 f 
fc. 

[0 03 4] 88^ ^*L/fc«Hy-F7U-AflD5fe««: 
tfVf&mTZ^Vl'b • y-F105CCLED^»^ 

i o 2&Ae&&m$titc*#**smttT#j#i'? : 4 
— f i o 5Stf-f>t- • y-Fioei. **ti-rn 

[0 03 5]—*, K*«JH«. Y % Gd, Ce0t± 
£g£UT#imc|£s?\ ^1 40 0' CCDSffi-C3 

or, St*, km. «»fcts*aorj&a3-e 
fc. 

[0 03 6] Ba^3. 1 %tf$n/c-fe y ^ AttffiO 
<Y...Gd..,) ,A 1,0,, : CeSjfflS48 0Il 

gp v *>y3->ttfflii opa«w*«fc<ig^bT^7y 



(7) «fB8¥ 10-247750 
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-7^>F * y- F 1 0 5±<D*7? ^rtcca A StJfc. SE 
A», KJtSW^W 3 n/t«tB§£ 1 3 0 *C 1 B#p H ir 
ffcSttfc. C5LtLED?^±{CK100/i©f 

fc. *©tfe. S6CcLED*?:/l 0 2*S#S«*# 

SPM«. ?S?fM©i2^(D*{C3-7 : --Y>^gP10 2^ 
JG8S*ifcy- F • 7 U-A^AUS«x^>« 
10 «r«A«, 15 0'C5«r®ftSt/c o 

[0 03 7] «±©<fc5*CUT»6ttfcLED^>:/<D 
h;l/*IS4K:?ftU Sfc, RLED^>:/tc 
fli^fcL ED^^ y'fttbCDZmz^f - Mb 4:135 Ct^ 

su/c 0 ^tven, sk* (x = o. 302, y = o. 

30 IK Ra GSfetygtfc) =8 7. 5£^Lfc„ 
[003 8] »#»Wfcl«B*fC B a F , *3r# S tt<r* ' 
20 H«tCL"C -f * F y ^A * T^5x«&ABMfc!ft 

r*5 (Yo..Gd 0 .,> 3 A l s O as : Ce*jeflE3-t± 
fc. COK^H^ffll^HtfCCL/rLED^^^* 1 0 
OfflJBfiJES-tffc. BatS©LED7>^t SWStf 
a^ofcLED^^^itfcWiorWttl 8«©»K3&s 
ft±Oro/c. &fc, fefi©^-5^*fc^«2%J&l± 

[0 0 3 9 ] (%ifl2) BaF.OKbOtCSrCl, 

r-fey^Aftrg©^ * Fy ^a • Tfc*-VJ*mfflim. 

0. l%^m$ntc (Y 0 . 6 Gd 0 .J 3 A 1 s O T2 : C e 

^LED7>7^10 0IM?^c o SrMOLE 
D?>7U M^it^^/cLED^V^atKOr 

5%©aa[florn]±3&s*-Dfc B sfc, feg<D^^ 

^*fe^Pift»5%«±fi«S*i-Clite. 
[0 040 ] *«« 1(D*«#«363R^«: 

**f-^*i4 5 0 n m<D I n 0 . 05 G a 0 . , , NtcKx 

40 MG ( F U ^/X, TM I (Fyy*;U 

^>^jx»5'a) ^/X, ii^SO'F-^>F^^t 
f'JT^^CiSL, MOCVDSrMtet^ 

^ibtSiH.iCp.Mgi, 4rW0§x.*CiCC 

<fc r n M^tt^ p mmw.&z w-r £S<M^t£^ 

so ^ll4^W1-^)^7 ^ F/iicDra^^^ju-vraJg^ 



(8) 

13 

i&^ZnF-^InGaNQrSfflieMl/c. & 
m-rz^mm*. J&fl§^4 o o a m±.x7--)\sZtfx 

,[0 04 1 ] x->^>^CCct01f7T^TSfei:CDPN 
m&Zfrti^tl&f&Zl+tc. C 5 L,X&5&±tf^tc¥m 

Y, Cd, C e <D^±S^£{b^S 

^ux*i£j^£f#£ 0 cmts i o 2 *m^i>xtm 
kb*. 1 4 5 0° co^xms mmm^ox 

W^n/c (Y.. 4 Gd a ..) iAl.On : C eX$>-otc 0 

jcitLED7>7^iooiM$t/c 0 wewsm 

UT^ v h '^A ■ 7A5--)ABtt**r*4 ( Y 
o.,Gd,, s ) 3 A l s : CetJ&SStffc. t^T^SC 
*fflt^BiacciyrLED^>^l 0 OffiJgfiSS-thfc. s 

[0 04 3] -(jBfcflW) 3Hft«l-CJKfiSS*teLED 
^ 9 ^£«±«:ieg0/c o LED?'; 

[0 04 4]-*, Sttlilt, Y % CeCD#±SI 

cntcz nC 1 ,*is^ur#«ccgi«>, 1 3 5 
0* cou&vm3mmmj&bxmf&^mtc 0 jgmf a 

«r**-c#-;i/5;Ut/T, #IBL Ktt. *%cc« 40 

%mLXBf&Z-&tc 0 

[0 04 5] JBjSSnfcm^Rti. Zn#0. 18% 
M5n/cY3 (Alo.jGao.j) 5 0 12 : C.eTifeo 

[0 04 6] (|QS«5) SBSSW5©LED^>^tt, 

bi 7 KjR-r «t ^ . mm 1 ksih o & y - f 3? <y v<o 50 
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LED^^^-pt, i»*^*S4 3 0nmOG 
a N^#«*JB*W-rS*«*#6*3R^7 0 2 
/c 0 IWl5©LEDf 3l»1?fe*?rrSS i C 

(6 H-S i C) ItoTMG ( h yy*Jl/#y -5 
A) TMA ( h yy t^I/TJU^x^A) ft 

MO C V DffirS{b*3fi.fb^*^*JBJ5E3*fc. F 

ft^ft*aw*«r»jacs-e4. *aw«6#*?-7 o 2 <t l 
NSa»«tt*wr5fflb#y ^at^^-)a$ 

IBi&4a{fc#y«5A*JBjsS3ti-fc. SiCS 

ttLWctt, fia-c^flES^jfesi^y^Ar^s-^A 
»«tt«:*-ri*«ft», rta«4oo-ca±rr.=.- 

) S i CS«SCJf«jfeJl*/MyrS i c 

[0 04 7 ] »-/9*4Lfcttty-F7 U-A<D5feS 
CC*^^*Wr*v5>h • y - F 7 0 5 CC^2g»^7n 
3R^-7 0 2 (LEDf ^7'7 0 5 ) *A g^WSti/c 

SWft9-f+-7 0 3 (&K) • y- 

F7 0 6 ^ >^0*«fl*j3»ffl«:ffi-3 

[0 04 8 ] — S*ftW*. Y, Ce CD#±Si7ufg 

fc. cn^^urffen^fttt^fb^i, i£ftr;i^ 
^■^Ai^g^utg^f^fi^o ctucs i o,s 

O'CaC 1 ,*S^LrJtf»CCte», ^1 3 5 0 ( C 

#-^5JU»»or, Sfe^. fett. *»«:0«a 

[0 049] S iMCa^n^nO. 83%, o. 
2 o%sW£-e/c*fcy ^Atts<D>f y h y ^7 a • r;t^$ 

^^Aim^ffllibtY J A 1 ,O ia :Ce u : 

<bSdr*sSiij'fiaKiR=i5t*aASi*/c. c®x 7 y - ^ 

LEDf y7*3&s|3BS^c-7«!?> h • y- K±0^7 v V 

rtccaA?^/c 0 aASi 3 0 o ciB$r^-cg!{b$-tf/c o 

4. com, r -r >ySP*^flE3*ifcy- u- 

A05^*«^saos^o*ccAna^xs}<*^ffifli 

r, H7 0SWWWfBHCcaW-|aSW5©LED^>^ 



(9) 
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[0050] c®a#ftK*/B<r>r38ttw i tmmch 

ED7>^*1 OOfflJ&fiELrfffflBL/teea, CaM 
SiM©LED7>7U GaMS i 
o fc L E D v > :/ i tbte U r ^ 7 %©aK©tfJJb# 

ED^>^tCtt^K(i i P^l 0%&£{gT0*:#, 

4%«£fi±orc>fc#, 5% io 

[0 0 5 1 ] 

6 <z>3fc *c J: o "C®£a s nfi^^TfeT £ -fe y a rflrS 

FU^A * 7JU5^^AWfc**S*!ftKi 
*Wr4LED7>^«:4jl»r, ffftB«3fc«9Hrt* B a . 
Sr. Mg. Ca*J<fcVZn^6tt48¥^6jSKtiSil> 

^LED7>^U LE Df -r *^W-£LED{I#« 

tr £ <D#m icmmcmm-? Z> c £ #r # 

[005 2 ] fME«#«&«#J»C S i 7c*flE» 

Sr^Wr-SCitCctO, Ba, Sr, Mar, CateJrtf 
Z n h <E> iBKti Sd>tc < £ 

ttm-i tLED7> y'<Di%— 3 6 Kft-fci* ■& 

[005 3 ] 4 fc. ±fB«36«»«ttS i 7C*JS#<D*«: 
SWOri*rfc<t< , -€*tiCCcfc 0 LED7> -f<D#Z — 
7t14^fS]±§^^C i^"C*S. 30 

[0054] tc*$, • y-F<7?*^^rt«:iBH 

h «;->A ■ TJU5-9A»fb«»^W#£W3*afc 

3-^-/>ya*ti, Rn-^-f V^Wtt* ***** 
5R-7\ «*147-f+--Rtf^'?> f • y- F<h^>7"-* 



* * y-K©^tt<ifc-gs*»«-rs^--rt/F«tti* 

Wf^LED7>7 , (CfcU'C, BJffi£*«JB**Ba, S 
r, Mg, CafciVZn 36*^0: S8*6atfh*^>tt 
< <t fe— «<D7c*J«»&Cf/X«S i 7aRfiS»t**^ 

[HI] ^BBReBCDLEDv^^oaSMISrffiH-C* 

[02 ] *$mw<om<DL ED7 >^©«awKffiiar 

[0 3] *I^*BJcDSf](7)L ED7 >7'C»lSK»rii-e 
[04] ^SfeF!ll©LED7>^CD*7c^^^ 
[0 5] HfflW 1 CD L E D ^ > ^CCffl^/c LEDf 77' 

[06] (a) tiHiSWlOLED^^^CCffl^/cm* 
«&»<JM&fi*^ * hJl/^T^7 7t$)^ (b) «^ 

Jb^t^7 7-C^^ 0 

[07] nss«5<3[)LED7>y<z)«aa«jBfffiiar* 

[0 8 ] Hj5feW15<DLED5>^CD*7c^^^ Fj1/*tS 

1-^77^^ 

IOI, 20 1, 7 0 1 --^^^WT^ 9 F 'J 

^SB, 1 0 2. 2 0 2, 3 0.2, 7 0 2-*«f*ffe3feSi 

1 0 3. 2 0 3, 7 0 3-i*S7-f+-. 10 4, 7 
0 4-^;l/FW, 1 0 5, 7 0 5-v>?>b • y- 
F, 1 0 6, 7 0 6"--f>t- ; y-F, 2 0 4-t 
ft, 2 0 5-"ffi#tcRW6ftfcIH«L 3 0 1 -»5&Z>5E 

sRSrwra-r * f y a • r^x^um^m^iM 



[03] 



3 0 7 



3 Gf 8 



3 0 1 



3 0 2 




(11) 
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(H51 



[H6]- 
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lawiE^] nymnmzB.a 

[j£fiB ] 1 3 1 3 B (200 1. 4. 1 3) 

[fiRHW] *f&3¥ 10-247750 

J ¥fi£l 0^9£ 1 40 (1 9 9 8. 9. 1 4) 
[*PWtttl ^f^f^fS 1 0-2478 
[ffilH»-<t] fSGI¥9 - 6 9 0 4 2 
[HISl»»^8W7JiR] 

H01L 33/00 

C09K 11/80 CRM 
[FI] . 

H01L 33/00 N 

C09K 11/80 CPM 



[#«tM!iE«] 

[ffiffiB) ¥)£1 l*f7,fi 1 5B (1 99 9. 7. 1 
5) 

[^mmiE 1 1 

[#mit3fc©&B] 

3 n^awwre* & & a * - ji/ k sbw-c& o 

t. 

Btrifi^^«. Ba, Sr. Mg. CaRO'Zn*>?> 

XBS i 7c3RfiE«>€rW-r-5H2y SATttffiSftfc^ v r 
y^A • T^5-$A«{fc»Jfi£#BjKr*St:4*# 

hh&ki (ce*©eaa6*-;u fsw. 

[ M#9 3 ] IilB£:£13»ft©¥*3&&# 1 . Of/mi' 
}£*-jU Ffflt. 

^ -oases n. i6*'i-4«3t«W36*»»s*afcaii*ffi 

mifem^^i. Ba. Sr. Mg. CaRtfZnrfpfc 

a*»*>6>ai«3*i*^tt < 4 4>-a©7c«^s!>'/' 

Xti S i Tcl&S^W-f S-fe 'J £ At-#i§3tifc-f » F 

y^A- rji/i-^AMM^«ir*5ci^ 



«4-r4**y-f*- f. 

[IMS! 5] 'J-h'0*»^KSl?n 

3ti:?cW>^-- 'J-F4. IffSBLED^v -fifi&fcL 

>^gm. LEDf»7Mv)>h • y- 
K4-r>^-- 'J- F©5fe«*&H-rS*-^KSW*£ 

iftilSSbfr&fCtfBa. Sr. Mg. C afciO'Z n#>6 
<t*S*>6iB«ti4iJ>a< 4 &-a©7Efit/£#&tf/X 

.ras i 7c«^?rwr.5-fe y ^A-r^s^nyt-r h y 
Df !> h<D : %m>mitmmfrh<Dibt l t «fc otaM 

tut*-* fw** 4*irr f-c* -o 

r. fiie^3feig!lK* 5 Ba. Sr. Mg. Cafc«fcO'Zn 

/XttS'i 7c£j£#£#-r3-tey 2Arttffi3*ifc-r 5- 
hy>A • r^s-^AKlt^M^wr**). r~o 
LEDfji ^^cjtsvtMJs^eiojett: j: a 
fejs^^DifiB&cii-^i-rs^^Y*- f. 

[ »*B 7 ] gut B£^R©¥te)&&# 1 . 0(im* 
62 0 um©:*#3-C&£ft3j<]f 4~6©5%©(,>-rta 
*» 1 9tCK«i©»% # * - F . 

[W#18] WSE»*«rtI«:**3tiSBa. Sr. 
Mg. Ca»tfZnrt>6tt5»a>6atR3ft.&£!>tt< 4 
ffi©7c3£fi££-«. 0. 0 10. 0%©1IT 

M Lt (,>smsia®4~6 ©9 feOUTft* 1 StClBiS 



-ffl l- 



VfffiW- 1 0 - 2 4 7 7 5 0 



<m$tv-<-*- F. 

[»*S 9 ] MflBSt j^Ktc^Wd S i ©7t3jl)£ 

o. ooi^65. o 9* ©f8Ht?s# crises 

:£JS4~B©5 %<Dl>irtl1P 1 T£tC$ZWD&ft#4*~- 
F. 

[fS3Sf 1 0 ] «tE33£1Mt«. -f 7 h'J VJ»<D'PU 

< <£ 4>— 5I55: Lu, Sc, La. Gd. SmiCg^-S 
fciSsfcfl 4 ~ 6 © 5 ^ ©<- >-f*i A> 1 3StciEt£cD#6:£ ^ >f 
*-F. 

c trag 1 1 ] wE«je««o: . r ^ 5 - -5 a ©^ 

< <t 4s — SP«r I n. B. TI, G a (cKfeSttfcsBsfcJI 
4~6©5 5©<,v3**i*>l JStciE*g©$fe}£y F. 

[M3&912] SMEKJfcflWNcTb. Cu. Ag, A 
u. Fe, Cr, Nd, Dy, Co. Ni. Ti. Eu 

<d'J>k< <h«>-«^wsn/ca^ai4~6©5^©c> 

rtiJ&> 1 3WCE«©»##-f F. 
Cni3^3S 1 3 ] 8»BSWWffi«sx4«+^Wi8. a. y y 

*4BWa!l4«:Ett©»J6^*-F. 

mztitcnim i 3 ceias©^^ f. 
[#s^©ffcff&s&>pn 

[000 1 ] 

* -r fs^st -f > j^-jr - * & i'cawfi $ ns^jt # 
ic^m-wm^m^ <«t. led?^^*)!,^. > a> 

6©»**3»Or#&#StfSS*»W**L.. JUS? 
K. K«*?I8Btta*y^*-Fit©|Wfcy-/' 
tf- FtcSL-fc*-^ F8PWKK-T-5. 
[000 2] 

A>fcg©#g;ft£-rS. Sfc. L E D^^'fCffll^eftS 
LED?"; ^jgftJR^T* SfceMJtflmtt £' ©4> 
E#ttl>. fiUWWMtttWflEti.' ^S^on/off^T© 

[0 0 0 3] mt& i*- b'IZ&Utcm 

S-ttS/c*CC». RGB (SSfe. Jife. fc£'A5#g 
*Wf£tt& LEDf-; **ne*iifi« L T SEtE <* -SB; 
tm&SHiiMUfiibi. C©«t^tt»*y-f*-F 
a*©fe4a'fitc^c3i*4c:i*ir&-5. ffisfr. 
SfeS©**^7fe3 ■ftS»-&tC*jO»r fcRGBftt'OL 

-» 2- 



LED?-? ^©»*e*K*ftJl-CMQft3 

Fi OTlSra^S - 1 5 2 6 0 9 #£$8. # 
HT7 - 9 9 3 4 5 ^&&&<L-Kiei£$ftfc2£#5^ * 

iJCcfcor. 1 S^OLEDf-? 7'©#£ffll/>fcJi^-C 
& T t <fc'S * ©#fe&fe£x. S C <!: A*T- * -5 . 

[0004] 

0 f£A> 6 4 0 fgfc «>KA9feRRIt9fittO je«t> LED? ^ 
S. #5C. LED?y7"?rjiSx^;U+'-/<>F+'-pry7" 
tB, LED?-; :/A>6SyfcLfc:3fcx*j|/^-##$ft 

F (c^S S tit (it, » 2. ©©?fSS3®^ A 1 6 ©7K^©it A 
5 6©*x* ^-Jfr^HJW: J: -a r 

3fiK*«R*ffli»S»*y-f=i--F«:*n,>r. E^S^ 
^^©[Si^^iao. JcOiftiSS. 
-F*««t5C4i. »*y-r5j--FfflO®Ett*- 

ii/FStttaetrsciiBWi-r*. 

[0005] 

[KH*»?&-r **K«6«. a<?©* 
na-^is^-rs-fe y -5 a-cws? nfc ^ » f y ^ a • r 

jUSi->Attft*3S»36ttR*i. Ba. Sr. Mg, C 
afc = fcO t ZnAi6^^efAi63l«n-2.^< <f:fe— S© 
TU^SS^RO'/^t* S i TcSftfiSc^-^^-r -Si. <fc 9 IS 
ffS. *«9-*»*y--Y*-F36*»6*i4Ci*^l»tB 

T4*-;I/F»ttB. a{t?»3Rfk^tt*9W**»36SICc 

©M^MAs^ts? titcmmntoh tt z * - a fsm* 

Tiot, mife^^Kii. Ba, Sr. Mg. CaS 



ftffiW- 10-247750 



mftj&u/xit s i Ttm&fr* z -tz y o at # r§ s 

-rscttfr**. Sfc, JbfE*-;U F8M#tcfot>-t. 
jtirKg^RO^tft&tt 1 . 0<imH20ji m©* 

»3fey-ftf-Ftt. B<baffifb&8MMtf*£%%JBCCW 
H«IWt(.»l4«i*i**L». »tcK#S««:. Ba, S 

-fey 3 A-cttrg 3 ftfc-f -y F y>2 a ■ y;us->}A®{t 

[000 6] 3£>(t. imm^fa%W.2.V>WtJb*i-<*~ 
Ftt, v>5 > h • y - F©# ? y'ftK.Wm.Z UKr>m.%, 

y-Fi. LED?? 7^7K0/c7fe«:J:o-C 

^gB#. LEDf i-7'Mv)>h- y-Ki-O^-- 

^^^■-K-C&^-C. tifrSBSjfeftKjPBa. Sr. M 
g. Cafc£tfZn*>6#&f¥a>eSl:mS4>ft< ifc 

-a^Tc^^s^/Xtts i 7c3&jS#£wr-5-tz y ^ 
A-c-#r£3n/cff F y?A • r>U5-£ABMb«»RK 

s§ 3 nr^-r zmftymz-g^?* mmmz l e d 

r. Mg. CafciO'Z n fr6&££¥* 2 6ai**i54>£c 

•fey fA-cftri^nfc-f' v h y f a • 7;us-3Agtfb 
tBRatjBfcirc * «3 . nLED?-;7*6 <D±mjm 

fSgrtU. 0um*^20 u m 3 
*U>. 3 6K. #IPJK<&£J^ll~lil3©^:ft$ r ^':^- 
- FKfc^T. milBm^SfC^W^ti^Ba. Sr. 
Mg. CaRtfZnJfc6&4f¥#>i=>®S?3*'l£il>ft< t 
h— a©7c5RtS»«. 0. 0 1A>6 10. 0%©£EH-C 



*JBl~»3C!)»36y'Y*-F{c*JC>r. HUfBSiTt;* 

«. frta^^HK:. o. ooi*>6 5. o%©©Bt? 

JB3<D»jl6y-f FCC*i«,»r. ' WE«36«W*. 4 » 
F yfA©^< it— gpjJSLu. Sc. La. Gd. 

l -<-JR3©#l3fcy-f *- FKfcot, mrfeMjfcWgti. 
TJl/5-^A©^< ife— gp*i I n. B. Tl. Ga 

b. Cu. Ag. Au. Fe. Cr. Nd, Dy. C 
o. Ni. Ti. Eu©^<tt-i*iM3ntl,» 

|g, f>yn->glS|3tp6^*^5!p6SJR-r-2»J:-5fCLr 

fc«fc^„ 3^. *w&K.fcz>'m\v>mbv<{*-- ft 

fc£S¥A>6iMtR3*iSii>& < £ fc— a£#W3t>-T & J: 
[0007] 

©3164-fey ^A-CffSStifc-T v F y "i? A • TJUS-^ 

-Ftcfc-i^r. F y f a • TJUs^^A^t^B 

a. Sr. Mg. Ca. Z n©ii>^c< t i>— SSCK/X 
«S i £^£-tf£t £(C<£9#S3fc^;i-- F©Sg. 

fc»a3e«ifi©isjiit-*»tt8iac fojs 
[ooo8)**w«c«*y-f*-F©— 

?7'$-^7'LED?;I2«:jS-r o f '^$-f7"LEDO 

**tt*»#»Kffil»fc**(****^ 2 0 2 ( L E D 

^ s» 7 - ) ?r A g#W©i^*->tt}flg^i'€rfflCir 
#5. iJEfc. *mtt7-Ci'-2 0 3 £ bT£S£¥iS{*: 
*36« : f-2-0 2 (LED? yT*) ©&S@£M(*2 0 4 

Mg^wsnio-t: y ^A-cftrgsnfc-r ?» f u->a 

l*JBfiSr*. C<0«t5«C»*^*-FK:K«2 0 5 
Ir^'CSMftteStSCiK.t-jtLED^-yT'Z 
0 2*^*3 #4. ¥ii#lfe7lc^ J F-2 0 2 (LED? 7 



#IS¥ 10-247750 



y') frh<D3tt. *©*ccJ:oriaiiS3*i»*!r*a* 

■b n - ?w > ^SPtf 3 0 0 ^SSjttE 3 0 8 

o-*©SI±K:SW6titeliEav- h 3 0 l ec£W3 
*Sl>tt. ;<^>#H8JIS£ftKftSLS'~ h3 0 

*->^flE3*ifc=»©^EO^«ll«3 0 4©rtflHO 
g8MCLED*»:/3 0 2^im o LED? 77'3 

EDf^3 0 2#g»3ftfcn©^33<£>#K»«3 0 
4©F*31W«C?d»S-&4. C5UrLED^y^*iH3c3 
^c^Jlig 3 0 4 tt. r * y jufijgjfefi 3 0 8 cD-# 

o 8<Dffi^co^ffi±(c« v mmm35±<Dtctb<D&&mi 

WM?ti/c7 * Jl/AttoSWSBt 3 0 7 Sri^S 

L E D f 9 ^3 0 2 *JRW 6>ftt l^jrUffiS<MiI 
±CC*>S«SW*3 0 7*»W*. -rato*. ^SSS3 

0 4*5BX0«W6hfc«ffi&iy c fS[a^- F 3 0 1 jW&S 

«*«3 0 8«r«5J:5«cS«* 

»3 0 7*jBj«Lr, »*a**rti±s-ttr*s. JK± 

"T, W>^->;- F 1 0 6M-7-)> h 'J- F 1 0 5 t 
&mi>tc y'<OL ED7 >V' (B&Jffltt. 

1 -12 3 ORjfc ¥ J * - F t?S * (D^* # ^ 
FCC«fflT&C<fc#r*a. 
[ 0 0 0 9 3 «T. *IHI6iW©«iSSW*tcoiar»i!Br 

s titc^evm^ s ntMr * a -fe y ^ a r «s s n/c 

-f^'i^A - T^5~$A«fbfe=fi«:^B*^-* 
JMWjr-Y * h y^A • r;us^ 
ABMb»»at#««£ UTtt. Y A lOj : Ce 4 Y, A 

1 ,0 12 : C e (YAG : Ce) -PY 4 A 1 2 0 9 : Ce, 

sett cnhcomismtttftmi 6ft£, -y * h y $ 

tt, cft6<^*JSS»^*3nfc{b-S««c^«rKj6ft 

ttictr**.- SMiur, y, c 

eMA 1 ©j£*4'&UT0K{b«0. XttJSSTgSCcS 
fb»CCfc*{b^*fiWBU *ft6*fb*«MfcT+# 

-*B 4- 



«r«JS6bT»6n4*«t»{bl»i, mtT)l>$~0A<t 

r, Mff, Ca, Zn<M?«c< ife— aSrSirr^b^ 
4S£***«^L,T»*«:iS«>, 'SfiWMftl 3 5 0-1 

4 5 0° c<DU&&mv2^bmrmf8 t hr:%m&z 

[0 0 1 0 ] *H»Bjtc-*jCirBa % S r. Mg, Ca 
*$«fc V Z n *p 6 ft £ S¥*> *~> »£ ft S4>tt < 4 fe— 

r«ft]jnSo CCDaYb^igJiUrtt. B a F 2 , Ba 
Cl 2v BaC0 3 , SrF,, SrCl,, SrCO a , 
MgF„.MgCl„ MgCO j4 CaF 2 , CaC 
1,. CaCOj, ZnF„ ZnCl,, ZnC0 3 &«i: 

A • r;U5--5ABlfb**«je«!fr«C**3hSBa. 

Sr. Mg, Ca^D : Zn7!pe)3M^?n-5)^a< ifc — 
«©5E3R«. 0. 0 1-10. 0^S3hSC£*i)f 
^U<, 0. 1-5. 0%SWS-t±4C<b*icfc0«F*L 

[ 0 0 1 1 ] ^T^^CDja®^^^ h A*»b* 

^b^*W0>«3l^cc^to^riBSUfc0. 

tC-T ^ h V »5AC04>a< <tfe— «P*Lu,. S c. La, 
Gd, Sm0ca»-r4-C<bfer#S. I5I««:. TJb^^ 
«5A©fI>tt< it— 8B4 I n, B, T 1\ Gatcg^t 

n&07»Js^*«ttWb»tfif*BfM«cjscT:iB^ 
hJi/Asfiifififflijtcrft, a i 

Cek:Sax-Tb, Cu t Ag, Au, Fe. Cr, N 
d. Dy, Co, Ni. Ti. Eu^^f^^Ci 

[0012] sfc. -fe y5Ar«r§3h/c-Y *^ h y^A 

• Til/S^-JAlMbWSfb^ttKiS i Sr«3SSCi 

iiCiJ^-C*^ *IH#B?8CC*jCir«, Ba. Sr, 
Mg, CateitfZ n^e>ttSB^6jB«nS^tt< t 

je*^ e> ^s^rif o r e> oj6«*s* 

Ba. Sr, Mg. C a*5<fcO'Z n -3&3 6&5»*> t> 
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matiz'j>n< th— micRnxs i «utw 
t». f neo i sit ffl LTMM©gnfcf 
#tt**«sw-4£Ri«$fc. s i z&smwommig. 

©*4T-£ft5;l4<fc 5 (C L/"C 

[0013] *$mWlCi5\.>X . S i €r#W3-t*4ft:«> 
fCB, WM&±l>X S i 0,. SijN,, S i 
E£3tf4C£K:«fc^T^i£;*i*4t£as-Ct4. Hz >J 

V&xtfmztitcj v h y ^a ■ t^s^aim;^ 

«36*«(eSW3J-l4S i B. 0. 001-5. 0%% 
WSftSCirtSJfgtX. «fc«3S?$L<B. 0. 01- 

3. o%r*4. 

[0014] *^?9{cfijffl$nsm3^M©^ias 

B. £K)-?<'tltcm%M1it-?2>tcltoK. 1 . 0*620 
<zm#5$?gK.-3'. 0*615. 0 Mm#<fc»J Jff£ b 

[0015] JB«Sh>t3t3fe*«*>6«kUl3*ifc - 3t4. 

m-&. f&LVA af- KWft-SBftB. LEDf? 7'*6© 

? U C8&. IfftIO'<;l' * iC L E D ^ -j 71» <=> 
©3foWSa"r4HC]»* 1 7iS2«±*-r4«ia«>9l3ft 
LED^f :7>6©:fc#i+gBfCfttH3 ti4:gg© 

i&O'&Tfcfg-?- CDftftftft£SftT 4 C i JC J: 9 
S«&^fe&<»:ffig©feia*&&Si*4C<fcas-C , *4. 
[0016] S 6«c. 3t*W»©*fr»*iB. fiStt* 

»Mfecct>««-r4. ajturtwd^stifc 

D ? ? ^'e^-rt- KSWaffi{ffJ(C[S]*-,-c^tgg*s 

EDf? 7> 6 ©IB8t. mSm&ts: £<D&mtf£ K) pit 
<mytftoWiti:<D'£1tZmM-?Z>CtWVZ2>. C©«fc 
Sfc. 9i*<IMI**fW4aM*. JB 

j£Sg, ttfltt>Sfc*«*©JBtt. ttK2HWc£-*gWS 
tt4C£«C«fc^Ta*^liS3ti-4C<!:rtiT?S4. L/fc*s 

ii#«-4c£#-c£4. 

[0017] *flRft9i©£7&a0tB. mcLEDT-yy 

ti&r&m>ttW&Lxmmztiitatm&tLx <e 

e) =3W • cr'tlhl OW • cm- J WTtC*5Urfe 

-ffl 5 



a<r-£4. 

[0018] ■ftSSSmomt* 4 *- Rcfc^T C©<fc 

5 aatTtaw*. fitt©A%4 2 aseLh©* y ■> a-c 

ttrSSftfc w 7 h y ■> a • r/u a itf AHWb#»RSi3fc* 

7fc#S * jfttRT- * 4 -fe > If — ¥» R G B-©jfeBJ$# SrWf 
4#fe5£2 r W*~ KiT 4t <fc*i-e#4. 
[0019] ($itttft£X?-) *ffi»9IK:Ai(,>&ft4 
^MSIftRJlHRT-i LX £B. Hz y «5 ArttfSStifc-f 7 

h y $ a • tju 5 - $ ABMb«ftSt3£ft)t«&e A < ® 

Ilf6ili. fiMiti^il/tB, HDVPES^ 
MOCVDifKiOiSiK: I nGaN^GaN?© 

»©«jtt OTB. M I S&£, P I NS^P Ng^ 
i* *W-r 4 * ifi . ^ a » S I, > B ^ ^l/'N f- 
Uffil$.<Di><DWmf 64T.4. ¥SH*»©*tt4*>-€-©igI& 

4. 

[0020] gfb# y A^{b^*«»*fi&ffl utcm 
^ ^SlftSffitcBif^T -fi'. ^tr*;k Sic. S 

(,»4C<h*iJ:«3Sf*L^„ *7 r +SSi4C 

«, m&ik*:B!8.$li:*>mi$J:K> tMtGaN, Al 

[0021] ^b^mfb^¥^«. ^$$4^^ 

Stt^ttfBMOnasSft^y^AilsiKtSJBJsSS-tt* 
i&^tt, nSK-^yhtlTSi, Ge, Se. T 
e. C^5r®l[zgA-r4C i3*s}fSLt». — 2f. pSI 
{b^y^A^ft%JKfi£$#5tB^tt. pIF-zO k 
f*4Zn. Ms. Be. Ca, Sr, Ba3?£F-7" 
$H±4. ^{b*'y^A^fb^^<*B. pfiF-/0 
h«: K-7"OfcKW-CttpSt{bO(C< l»fc*pl K-^' 
>h*A«tC. ^tC<fc4Jjn^. (SaMTttJfiUH^^SX 

[0022] if€itfttSS*«^/c*jS^76ST-©iS^ 
B. Jfe!t14Sffi©-g|5 ; &l^*-r4 > lKC^B^{*^®ffiij 
* 6 p IS^OStfcRO' n M¥«*©Sffiffi«: 

zctit£<££<o-pMRVnm.m<Dmmw*Bm-ri>c 

t ifi V * 4 . -&*zg^©SSMJi{C ^ ? * 'J ^ 
MSMMH; it <!: t » X m m<DBWD&n® ttetiSi. $ * 

4. ^MfflijK:sw4*gB. ^tta-ercc^Tt^ia* 

K0fflt»J:5{c/'Cir-->y-r43i>. A^B&IRWR^ 
&IItt{b«iai*©a*tt***fflt»4C43WC*4. c 
©J: 5 tcJK^S *ifc^W*ft*3R^**©* S*>Jffl-r 4 
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[0 02 3 ] i^(C»MJhfcL E D ^ C/tftffl 
©«*W0iZ^/^a (^-7*? h) , *W«cj:oT¥ 

s&saattaaHtt-r* * ^ ^ «: «t q *5«*s x^ - 

««C5 K»fc8L J: r -5 x/w «8I 0 x 

n~frp>*v7mci3v Ff£ c CCD J: 5 tc LT LED 

[0 02 4] *BI»IBOI6*y-f *- FCCfc^TSfeR 

***JlOr«3e3R : r-©»*ttfitt4 0 0 nm«±5 3 
0 n mOT***?* L/ < , 4 2 0 n mfel±4 9 0 n mfiTF 
3^J:0»*b^. LED*?:7£»36W±©*»*** 
tl-Ptli:0lnl±S-a-4te«)CCW. 45 0nmJ£Lh4 7 5 

[0 0 2 5 ] (aMM*^*-) iur 

f»G*a<fcL-C«0. 0 1cal/cffiVcm/'C« 
JbWff*i;<, ADJfSKWO. 5cal/cni7 

^yj^-ommz, »*b<«. $iO iim«L * 

EDf-;^«Si, * U- K&0*-7^> F • 

[0 0 2 6 ] (v^> h • y- F) h . y- Ki 

l». *fc. LED**^*«#RKOV'?>F • y-F 

3Ktt*s**6hS. Sfc, v^>F - y-F±<D*y^ 

tt £ j!p 6 ©36<t <fc 0 IEffiUSb@ $ n £ C £ * B6±T 4Ci 

[0 0 2 7 ] LEDf y7 r iv-5>h • y- F<D* » 7* 

JM*Wfctt t 'x#+f*Ml fc T^y^MHim-w* F 
tttflitti'^WetiS. Sfc, 7x-^^>LEDf 
^fti-KiO^^F • y- Fi»«3ti-*i*CC« 

-ffi 6- 



ED7> ^©*JpJffl «ft** ft ± S it £ tcito tc L E D ? v 
7#iat<5tiSv2> h * y- F©*W*'«ffittiL. 
»ffi«:S»«ll*»fci*rfeac». C<W»£<!>*tffiffi3 
tt. 0. 1S«±0. 8 SOT* 5 *?* UC» S *fc, v-^ 

> h • y - F©A#«a««affii ut« 3 o o u q c 

m«T**F*0<. «fc$»*Ktt, 3y£2cmOTT 
*fc, v^7>F *. y — F _kCCJS8© LED?"? zf' 
*a*S"T S*B^«. LED?-; :/*&©#6JKdfcW£ < & 

0. 0 1cal/cmVcm/ , raiW$U< 1 <fc 
0»«L/<« 0. 5 c a 1 /cm , /cm/"Cfel±T* 

[002 8] y-F) y-F± 

OtB, v^>F- y-FitCESSnfcLED^y^ 

s»snfcw«tt-7 <fc©a&»*H4 *>©r ' 

v^>F * y- F±*cffl»©LED^^*SS»fc»^ 
«SEi-r*!e«3&J*S. Hf&flKfci:, v^>h • y-F 

^ettnatcfit^r, ^>^--- y-F©-7^+-#> 

y- F^ittn&ccfi^r, -r>^--y- F*«<ra 
citti*«:j:or-7«5>h ■ y- F^6<t 0^n/c>r> 

SStt^^ur 1 . BSKilO SKT^if* U>. 

y-F©5fe^*a^©»«cc»j«s-a:4fc 
a&tc«. *6*>D«by-F7U-A©j&K*®«!'eifc2s?> 

y- F«rJBflE3ete«CC-f>^- * y-F±8K)—W*: 

y-F«JTfttfi*«JSSa. »H*l«J^6ftlBEf 4C 

[0 02 9] -o^-- • y-F«. **tt7-< + -r* 

[003 0] (3-^^>^BBtt) n-'f-^ >^S|5tti 
tt, F6B«<t«JS0«:v^> h • y-F©*y^c 

St* eti^ ^CDr^) ^ LEDf 7 :7©»jfe*S*-r -SSS 
3eeBaH*s$W$*i2>fcO"C*4 0 =3 - f~ < > ^BW©* 
»Wt*f4*tOrtt, x#* ^ttJlffi, avrili ->y^ 
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A. BWfc^f >^ BWbTiU 5 BHb3£«a9K& 

*&te©tf-*ift6r** 
**. **SflC©«ft«ft^. 

m^mmc «t ot^ksss c«ft<t £*■}-**■£*«* 

[003 1 ] (*-;!/ KSUtt) -t-JU Fgtffcfii. 3&)fc$f 
^tf-h*©ffiffiffli£«:iED-CLED3^7\ 3ISttC7-f 

SflfcS* 3 5 C £ (C ± r> T L E D * v 7> £©Jg[6]tt 
fc. *-;uFeB*t*^a©^K«:-rsc:<!:tc«fcorLE 

#©#W*WWf4£l/-Ctt, 3E£LrxiJ«*^«BI. a 'J 
TffJJiS. J"Ja- > WJffitt £'©f*Mfc«:lgn/dgH^f Jig 

«®*£W3t»-.&C£fcr*.&. M^Htt-t-Jl' FSB 

•3 **Mt £©fi»#*i>ttir»*Bfe# * - k t r a c & a* 

■C#5. JBSr****l/T ; &-;UKSI#£:3-?- 

**w«eiifew©*K:is3e$ fc©-c t> c t its *> 

[003 2] 

IIIJSW] (HJfetfUl ) f£J60!ll ©LED7>7U H 
1 UCni? «fc 5fC y - F £ -Y 7*©L E D7>m ->T. 
3fe7fcfc"-*;&*4 6 0 nm© I n,.,Ga,..N*jg&|&# 
H^WrS^ii^^JR-T- 1 0 2 £fflt>fc„ ¥5&<*|6:& 
*?102 (JJlT. LED? 7 7 - 102ii(,^„ ) 

-*B 7- 



fc'U^A) TMI (h'^^K^a-JA) # 

X. F-'O F#*£*+ V7#Zt#ilC 

*U MO C V DST'Iftft^t^i4^#4^i? t 
SC£KJ:»J3f5ES3-efc. F-/Oh*'^iLTSiH 
,iCp,Mgi. *W3#x5C£(C«fcoTnMzf«ltt 

£fiHb# y *a:/**h»£. p 32ms 

t4*W-r y ■? at ju s - r> Aifygftr * a * 5 

f h»£p'a*«Sfe*«T4i»5 » FJB£©mtcj*£ti 
3nm"C*0'. 3 hi y > K - ^ I 

JbCCttftft-CSfb*/ 'J -5 A3NW*«&jS3 » 7 r JB 
£3-tf-C£>£. *fc. pffliWttt**-r*s|£i»«:«. fig 
Ig4 0 0 "C«±'C7--;^tt*5. ) 

[0 03 3] i-y 9=->i^K:j;i3ir-7T -TT*feii©PN 

7>SI3^3K?-il>TLEDf 0 2*^3H± 

[00341^7 + L/cHiSfy — F7 U-A©$«8K: 
iv^WfS? 1 ^ F ■ 'J — F 1 0 5lCLED2-?y 

>PLtc. LEDf-^l 0 2©§lliv5>h • y 

-f i o 5M-f>t- • y — f ioei, £-e-ft-eft 

[003 5]—*. ^ttftt, Y. Gd. CeOM 

$i±tc. C*i**&sELr»6*l4ftitBMb«£. ^fbT 

*S-&OrtBJaK:iS*. ^*1 400' C©Sfi-C3 
WMUTMf^flfc. «Sfi£ D a D *7WC^-JU5 ;L- 

or. ^bi. tgM. *lft(cfii*aL/-c»j5S3ii 

[0036] Ba*i3. 1 %$W?txfc-b y -5 A{^S© 
» h y a • r;u s --5 A^{b^M^H£ 

(Y,.,Gd,. 1 ),Al 1 0„:C em7fe«5M?:8 OMM 

as. ->y=3->^iflgi oomaa5*«fc<ti^L-cx7y 
-ts-a-fc. co^^y-^LED^^^ieg^n/c 

■7^> F • y- F 1 0 5±©tj v 7*F*3CcffiA£-ti-fc. ft 
Aft. »3t««*s$*Stlfc«ll* 1 3 0 *C 1 B*MrSI 
{b^iffc. C -5 LrLED^^7'±tCJ53 1 0 0 y©^ 

•oi'W i o i 

gPtC*. 7K^RO'ffi51 : 'ic£-^6<SI|-rage { j-C*-;U F 
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»0EShfcy- F • 7 U-A£#ALS#14x**>>*$ 
BI£gASL 1 5 0°C5B$p^cT^b£tf/c o 
[0 03 7] &±©<fc5CCLT?#eft/cLED^>^ 
#£t£*-<£ h^£H4CC^U */c. ISLE D^>^cc 
ffll^cLED^^^^^CD^c^^^ F;l"£[^ 5 &Ct^ 
0, St***©***'** F^iHfiS^^^ FiUi*H 

1 e d ^ >ycD i o o ffl¥*$i©eateL iS!feajg»«:»j 
su/c tn-en. esE* (x = o. 302, y = o. 

3 0 1) ,Ra <«fettlg») =87. 5 £^L/t 0 
[0 038] a*»»»J«l*K: B a F 2 ^WS^ftl* 

feWtt, Hflwcu-ry f y^A . r^s-^AKfb* 

(Y I ..Gd,.,),Al J 0 11 : Ce*JgJ5RStt 

fc. tcomminzm^mmicLXLEDv^y'zi o 

^^-p/cLED7>7'<htbKbr^^l 8%<D«K# 
[0 039] (HffiM2) BaF2cr)K^ i 3tCS rC 1 

2 *«i»*iw©«^«*^te«^wi« i tmmttc 
Ltt'j^Aftffi©^ * h <; $a • rjus-^AKffcigj 

S*«R*ja«S*fc. «JSS*i/cSt*»Ktt. Sr# 
0. l%^n/c (Y 0 . s Gd fll J 3 A 1 s 0 12 : Ce 

CCLED^>^«: 1 0 OffiJ&SRSttfc,, Sr$*©LE 

[0 04 0] (HfK0(3) «Slil©¥i^f^4 
*36fc"— £#4 5 0 nm<D I n« ..sG a 0 . n NtCft*. 
/Co LED^vflt ft*3if/c1/:7y ^+gffiJbtCT 
MG ( F •jyfM'J'JA) TM I (F»J>?^ 

+ U7;tf*<!:ftK:«U MOCVDffirfiftBJSHb^ia 
«tt*=ST *«{b// 'J 9 * =i > * * F B , 

z^vtm* pa2»«i4*wrs^-7 ^ FH, 

FJlfcTBiaSthfc. niaattW-f^*'? * Klip 

ifr&Zn F-^I nGaN©fgf«*»j£L/c. 

to, t7 7 ^TlSitctifflrgffc^ 'J A*^ft^ 

*T4*5l*tt fc 'JSBK!ft4 o o •c«±-cr--;us-&-c 
*s. 

[0 0 4 1 ] x^?>yccJ:5^7r-YrSfi±©PN 

-*S s- 



S***»ffi*8tB 3 -ttfeft, * ' >* * y > ^Ct <fc 9 & 

^SOS^j^^iL-CLED^v^SJgJffiS-it/c. — 
S#Mt*. Y, Cd 4 C e<D#±mj&iiitfr*. 

ses5i/r»e»ti4*a:BKb«i, BWfc7Ji/5-$A£« 
^LTS£jj§c*4£f#£<, cntcs i o.ta^urttw 
«cte»..sgfii*i 4 5 0 - c<Djafir»3B$ia«ijflE6r 

[o 04 2 ] Bf&z titcmytmmz. si&o. 1%^ 

^Ztltc (Yo^Gdo.s) 3 A 1 s Ou : Ce^o/c, 
{^ULED7>7^1 0 OfflJBJsKS-ttfc. 3t3fc««» 

ur^y f y«)_A ■ r;u5x«5AK(taiRr*s (Y 

l , 4 Gd,.,),Al,:Ce4»lSJ*fc i CCD^t^M 
Sffi^EiatCl/TLED^V^l 0 0 ffiBf&SHtc. s 

^ij±«0T»aaft©*fb«*/«c*o/c^^©^^ 

[0 04 3 ] (^BSfi«4) *»WlT?Jft5KS1±/cL ED 

s * ^s«±^ie^b/c 0 led?-; 

[0 04 4 ]-*, ^aiiLt, Y, Ce<D^±Sl 

ch*«WEor»6n4fta«fb*i, »br;u 

CftfcZnC l^a^bTtHSfcte*, 1 3 5 

o° co^Kr^3^MorMn%flfc 0 
***-c#-ji/5;i/br, «g* % ?m ftflL. *«cc« 
*SbTJI5j£S ■£/<:. 

[0 04 5 ]M?n/c^l(l, Zn^O. 18% 
M^h/cY, ( A 1 o . s G a o . s ) s On : Cet?*o 
fc. c©«*ftK*^y FWffieciBAbt/- FJBttcc^ 

n^^^-K^M?t/c e cti^o, mam 

^> e feS* »36 njffi /.c » Jfe y * - F i "T S C i # 

[0046 ] mmWS) mi&fflS<DLED5>yU. 
07«:^rr<fc^t, SISSWl fcfflffiiu/cy- F*-<^<D 
LED7>7'r*^t. iS*e-^4 3 0nm(DG 
a N*»#«*II«rWr****«e*^7 0 2 tfflc* 
/c. HiS« ^mt4€rWT^ S i C 

(6H-S i C) SISJbtCTMG (F 
A) ^/X. TMA (h'J^W7;^^A) ^ 
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MOCVDS-C»fc»«fb^**»(**JBfiS3ttfc. F 
^OF^iUtS i F.tCpVMgi,. SrWOSit 

Hiasfi{fc/7y>A*?gjiS3 i &fc. («c*$, s i cm 

«Wtt«r*-r4¥3W*tt. fi»«4 0 0 , ca±t7^ 
Jl/3trc*4. ) S i CSKRC«fc}£Jl«:/l*Or S i c 

[0 04 7] IM y**0fcffl»y- F? U-Afl[>5fe» 
JC^77W^v^>h • y — F 7 0 5 CC^SMMS* 
0 2 (LEDf^7 0 5) *A?^S3hfc 

8$t3 LEDf77*7 0 5CDflfcfr<D«ffi* 

a»*tt-7-f+-7 0 3 WT^>t--y- 

/Co 

[0 04 8] «368Wtt. Y, Ce <D«±*tc* 

^•>Ai*jB^bra*JR»*»s. cnccsio.a 

O'CaCl^g^l T ttf igK:i£<6, 1 3 5 0 *C 

gfc?£, fl)BL ftft. Sf£(c«&9l 
[0049] SiMCa^WnO. 8 3%, 0. 

2 0%^£tf/t^y ^AttrScrw v f y ^a . 
st*® h £ 5 o mmst* x ^gjfli 8 o mmmz A < 

LE D*V?ifiB&$titcW> h * y - F±©*/ ? :7" 

c 5 lx l e d f ■> 7i(c^-f -r > ?mumf&2 ti 

6, CCDS. >^##7g/&3ft/cy- F? U 

H7©^WKfflHCC7R-fllttffll5 0LED^>y 

[0050] c omytmm^m^xmmm 1 £s«cc l 

SiMOLED7>7tt 4 GaRtfS i ■ 



hte. tr*$. Ca£^W3t!:S i *SSS-SM^fcL 

8%K£/hS<tcofc. Mies 
SftCa S -e-ttJ&i o fc L E D ^ > :/CC Jfr<BKW: 

ttofc. 
[0 05 1 ] 

r. Mff, Ca*5«fctfZn^63&4ap*6iBKnS^tt 

J;5tc»3fcy-f*- F«, LED^X7"U^^LED 

[ 0 0 5 2 ] ' 3 stigma* JgK: S i 7c*^*S- 
^t&CtfcJ:*)* Ba, Sr. Mg t Ca^a'Zn 

td-jr**y-f Fft<Sro*S— 5Bt1±«r3 6tcfii±3 

[005 3 ] ^fc ±ES*ft»BS i 7c3RfiS»©** 

[0054]ft*J, h ■ V- F<D# ^ ^'rtiCKg 

K8ISS#fc^>^--- y- F£. LEDfy^S* 

9MMi*±aw> * * ^rt*c»K 3 ittc a - f- j > ?mt 
4 LEDf tv v ^ > F • 'J 

-Fi-/>^-- y--F<bjas*aairs*-^F»*t 
t*«*raiB*y-f*-Frao-c fawBa 4 

Sr, Mg, CafcJrtfZ n*>6tt48¥a>6iHtftt£*J> 
U fi^LED^y^603tS^*ftil^6<3Djlc:(C 

r. *o/jNfflri»»ffsoj(i^--tt»3ey-far--F<!:r 

[0 1 ] *W6W©«36y^*- F©«E«ttWrffiH-C* 

[H3] *H«IB<DS0O«36y-<*-F©«SttKffiia 
[04] ^JSWlCO^Tfe^^^- FOft*^^^ F;U^r 

[^5] ms«i©*36y-r*- f^^i^cled^^ 
^6©**^^^ hJi/^-ri?'77t^^o 

[16] (a) «jHtWlO»6*y-Y*- FCCfflt^cM 
T&KHOJSjiax^^ h;i/^t^7 7r^0, (b) tt 
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2? b)^^T^^yX'$)^> 0 
"4- 

10 1. 20 K 7 0 1 -1#!E©7c3R«:Wf 5^ ? h 'J 
102, 202, 302, 7 0 2-*II*M^ 



1 0 3, 2 0 3, 7 0 3-iitt7>ff- t 

1 0 4, 7 0 4»-*-^KS*f, 

1 0 5, 7 05-v5>h • F, 

1 0 6, 7 0 6--f>t- • ! J- K, 

2 0 5 •••ffititfcRW 6ftfcEI8; 

3 0 1 •••#S©5HR*#r4-f MJ^A • T;l^^O 

3 0 7HR*Wtt. 
3 0 8-i»#« 



-ffi io- 



